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Introduction

Tobacco usage remains the important preventable cause of  pre-
mature morbidity and mortality all over the world. Various re-
searches were done on the ill effects of  tobacco usage and smok-
ing cessation treatments has contributed to reductions in smoking 
prevalence. Nevertheless, there are currently still more than 1.2 
billion smokers world-wide, resulting in 3-4 million deaths per 
year and the development of  many smoking-related diseases, in-
cluding cancers, cardiovascular, diabetes etc. Smoking and tobac-
co related illness and mortality could be prevented[1,2].

Nicotine replacement therapies available as nicotine gums, nico-
tine patches, lozenges, inhalers nasal sprays provide nicotine to 
the brain. Nicotine replacement therapies are either prescribed 
by the health care professionals or available as over the counter 
drugs[3].

In spite of  the self-treatments and professional guidance on 
smoking cessation not all the smokers succeeded in quitting the 

habit with greater relapse rates. Behavioural management and 
pharmacological treatment of  smoking cessation revealed that 
the success of  available treatments is limited. Only 5-30% of  the 
smokers succeeded in quitting[1].
 
Addiction to tobacco use and success in quitting the habit is in-
fluenced by genetic factors. 5e9 Difference in the genetic factors 
may have an effect on the response of  the smoker for behavioural 
counselling, nicotine replacement therapies or other pharmaco-
logical treatments[4].

Nicotine Addiction And Tobacco Use

Drug addiction is the self-administration of  the drug repeatedly 
and also finding difficult to stop the habit even though they are 
advised to stop. Nicotine dependence is the major factor that 
make the smokers to maintain the habit. Based on the depend-
ence of  nicotine, the success of  cessation program varies and 
also, they experience different level of  withdrawal symptoms[5].
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Nicotine attaches to ligand gated ion channels nAChRs, which 
plays a vital role in neuronal integration, excitability of  cells and 
release of  transmitters. Thus,mesocorticolimbic dopamine system 
gets activated which plays a role in induction of  aversion or re-
ward[6]. 

Smokers use tobacco products to regulate their mood as nicotine 
in cigarettes decrease the anxiety, stress and promotes comfort. 
Hence cessation of  the habit increases stress, anxiety and cause 
restlessness and depressed mood. It is been reported that these 
mood changes are similar to that found in psychiatric patients[7, 
8,9,10].

Genetic Influences On Smoking Persistence And 
Relapse

Smoking habit are reported to begenetic in the studies conducted 
among the twins. They found the difference in the initiation of  
the tobacco habit, persistence and also the nicotine dependence 
and smoking cessation vary based on the genetic factors[11].

Studies to find the relation between smoking and genetics was 
first reported in 1958. Genetics play a role in predisposing the 
individual to tobacco usage and occurrence of  pulmonary cancer 
thus suggesting that genetics is associated with tobacco usage and 
neoplasm of  the lung. Numerous twin studies enumerate the role 
of  genetics in tobacco addiction and monozygotic twins had simi-
lar addiction level when compared with dizygotic twins. 

Variation in the genes in the dopamine pathway provide biological 
variation on tobacco dependence, as dopamine is involved in the 
rewarding effect. Nicotine activates certain receptors and arouses 
the dopamine release in the accumbens nucleus[11].

CYP2A6 And Tobacco Dependence

Cytochrome P450 2A6 (CYP2A6) is responsible for the metabo-
lism of  nicotine into cotinine. CYP2A6 is believed to be the most 
important predictor of  the rate of  nicotine metabolism, as it is 
responsible for aroundninety percent of  the metabolic inactiva-
tion of  nicotine to cotinine. Several studies have shown that indi-
viduals carrying CYP2A6 variants that reduce the enzyme activity 
have decreased tobacco dependence, smokes significantly fewer 
cigarettes per day and have an increased likelihood of  quitting 
the habit [55, 58–62]. Few studies done to find the association 
of  CYP2A6 genetic variants and tobacco dependence, number 
of  cigarettes smoked per day reported that there was no associa-
tion[12,13].

Nicotine is metabolized to cotinine, mainly by CYP2A6.1 Vari-
ous CYP2A6 gene polymorphisms have been determined as of  
now, and three alleles, *1, *4 and *9, are shown to be the major 
CYP2A6 polymorphisms in Japanese population. CYP2A6*1 is 
a wild-type allele reported to have normal enzyme activity. CY-
P2A6*4 is a whole deletion type of  the CYP2A6 gene.2,3 CY-
P2A6*9 has a single-nucleotide polymorphism which destroys the 
transcriptional activities and enzymatic activity. It has been clearly 
established that the CYP2A6 polymorphisms influence the phar-
macokinetics of  nicotine[12,14].

DRD2 And DAT1 Genes And Tobacco Depend-
ence

Nicotine activates the mesolimbic dopamine system and is es-
peciallyessential in addictive behaviors. As a consequence, genes 
encoding proteins involved in the neurotransmission of  dopa-
mine have been considered possible candidate genes for nicotine 
dependence and smoking cessation, and they have been widely 
studied in candidate gene studies. Variations of  the dopa-mine 
receptor D2 (DRD2) and DAT1 genes have received specific at-
tention[8,15,16,17].

several pharmacogenetic studies have suggested an association 
between genes involved in the dopaminergic pathway and re-
sponse to pharmacotherapy that is aimed at smoking cessation 
Variants in several dopamine receptor genes such as DRD1, 
DRD2, DRD4 and DRD5have been identified and studied in 
relation to smoking habit. Genotypes related with decreased do-
pamine receptor expression or function seem to predict a greater 
chance of  becoming a tobacco user, initiation of  the habit at 
younger age, and fewer successful quit attempts. This is probably 
because subjects with decreased numbers of  dopamine receptors 
may compensate for this defect by using nicotine to raise brain 
dopamine levels. However, the evidence regarding such results is 
still not conclusive[12].

Several studies have reported that the A1 allele of  the DRD2 
Taq1A polymorphism is associated with age of  smoking initia-
tion, being a former or current smoker and smoking intensity[8].

CHRNA5 And Tobacco Dependence

The first gene study to report relation between the nicotine de-
pendence and  SNP rs16969968 in CHRNA5  was done by Sac-
coneandcollegues[8].

Chen and colleagues conducted a large study to determine genetic 
associations with age of  cessation. CHRNA5-A3-B4 risk haplo-
types (rs16969968 and rs680299, both in CHRNA5) were found 
to be associated with the number of  cigarettes smoked per day 
and a later quitting age;[8] The variant rs16969968 of  CHRNA5 
was reported to have possible ability to predict delay in tobacco 
cessation[18]. Whereas in a study conducted by Tyndale et al to 
determine the association between smoking abstinence and CHR-
NA5- A3-B4 haplotypes, it was reported that there was no as-
sociation between smoking abstinence and CHRNA5 haplotypes 
among the study participants who received Nicotine replacement 
therapy, placebo or varenicline[19]. Ware and colleaguesdid a 
secondary analysis of  data from a randomised controlled trial of 
smoking cessation. It was reported that rs1051730 is associated 
with adherence to nicotine replacement treatment after 7 days of  
the quit attempt but however the association was notreported af-
ter 28 days[8,20].

A study was done to assess the smoker’s intention for undergoing 
genetic testing for tobacco cessation and it was found that very 
a smaller number of  participants (16.6%) were completely inter-
ested in undergoing a genetic test to decideabout the selection of  
smoking cessation therapy and the remaining participants were 
either not interested or not certain about the genetic testing for 
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smoking cessation[4]. Genetic studies for finding the influence of  
genetic factors on tobacco dependence was done with an inten-
tion to identify the difference in an individual towards tobacco 
addiction and thus provide them the needed guidance and treat-
ment. But practical applications of  these genetic testing will be 
based on the acceptance of  these tests by the individual person[6]. 
At present, there is relatively little knowledge about the willing-
ness and preferences of  smokers concerning genetic testing for 
tobacco addiction and cessation and about individuals’ knowledge 
and attitudes[4].

Conclusion

Though there was an increase in the quitting of  the tobacco due 
to pharmacotherapies and behavioural counselling, still many of  
the tobacco users have been finding it difficult to completely quit 
the habit. Various studies been conducted on nicotine addiction 
and the role of  genetic factors on nicotine addiction to be studied 
at different aspects, which will help in preventing the mortality 
caused by tobacco and related products. 
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